IDENTIFICATION OF SMALL (< 3mm) LARVAE OF KING AND SPANISH MACKEREL, Scomberomorus caval/a and S. maculatus
lchthyoplankton surveys in the Gulf of Mexico off Texas yielded larvae of Scomberomorus caval/a and S. macuJatus as small as 1.8 mm standard length (McEachran et al., 1980) , the smallest ever reported from field collections. These small larvae, < 3 mm SL, are described here for the first time with emphasis on diagnostic pigment characters.
The larvae of these important pelagic species (Manooch, 1979; Trent and Anthony, 1979) are potentially valuable resource assessment tools (Houde, 1977; Smith and Richardson, 1977) in the Gulf of Mexico and Western Atlantic. Because the larvae of these two species may cooccur (McEachran et al., 1980) , correct identification of each speci~e is critical to the success of any such ~enture. Although myomere counts (Wollam, 1970) will separate the two species (42-43 for caval/a and 52-53 for maculatus), they are tedious and often impossible to make on small, damaged larvae. The information presented here allows easy separation of even damaged specimens, as long as the melanistic pigment in the head and nape region is still visible. Wollam (1970) described the larval development of king and Spanish mackerel > 3 mm SL, but few descriptions of larvae< 3 mm exist and none of these provides comparative data adequate to distinguish the two species. Ryder (1882) described the eggs and newly hatched larvae (ca. 2.4-3.2 mm SL) of S. macu/atus. Hildebrand and Cable (1938) desscribed larvae and juveniles (2.75-22 mm SL) they called S. maculatus, but the 3-5.75 mm specimens were incorrectly identified and the identity of the 2.75 mm specimen is subject to question (Wollam 1970) . Mayo (1973) provided a description of S. caval/a from hatching (2.98 mm SL) to 7.42 mm SL. The descriptions by Ryder (1882) and Mayo (1973) were presumably based on living or recently preserved reared material and do not correlate well, in terms of size, developmental state, and pigment characteristics, with the preserved plankton material discussed in this paper. We provide data to assist in the practical separation of small (< 3 mm SL) larvae ofthesetwospecies in mixed plankton samples.
METHODS
Larvae were collected during ichthyoplankton surveys conducted in the northwestern Gulf of Mexico off Texas from 1975 to 1977 (McEachran et al, 1980 . All material was preserved in a solution of 7% buffered formalin and seawater. Length measurements are standard length, from anterior margin of snout to notochord tip. Additional measurements of larvae were made according to definitions given byt Wollman (1970) . Illustrations were made with the aid of a camera Iucida.
RESULTS AND DISCUSSION (Figure 1; Tables 1-3)
The smallest larvae taken of both king and Spanish mackerel were 1.8 mm SL. This is smaller than the size at hatching reported for each species, 2.98 mm SL (Mayo, 1973) and ca. 2.40 mm SL (Ryder, 1882) . This may reflect shrinkage due to formalin preservation (e.g. Farris, 1963; Schnack and Rosenthal, 1978; Rosenthal eta/., 1978, Theilacker, in press) as both previous studies presumably were based on live or recently preserved material. The 1.8 mm specimens in this study have no remnants of yolk, i.e. they are in a post yolk-sac, preflexion condition. They are more developed than the ca. 2.4-3.0 mm SL specimens illustrated by Ryder (1882) and the 2.98 mm specimen illustrated by Mayo (1973) but less developed than the 3.1 and 3.3 mm specimens of Wollam (1970) .
The most readily observable diagnostic character of these small (1.8-3.0 mm) larvae is pigmentation. Larvae of S.
caval/a all have 1-5 melanophores dorsally over the posterior portion of the mid- Gulf of Mexico Science, Vol. 5 [1981], No. 1, Art. 13 https://aquila.usm.edu/goms/vol5/iss1/13 DOI: 10.18785/negs.0501.13 maculatus usually have no pigment on the midbrain. However a few (3 out of 25) specimens < 3.0 mm (2.7-2.9 mm) not listed in Table 2 were observed to have one or two melanophores over the midbrain reflecting some within species variability. Pigment is added to this region on larger specimens (Wollam, 1970 The smallest larvae, 1.8 m'rn, have no I spines in the head region although spines are added to the preopercular margin with development appearing first at the angle. The supraoccipital crest is not present. The larvae have well developed jaws, e.g. upper jaw length averages 57% and 53% HL in king and Spanish mackerel. The eyes are moderately large (44% and 48% HL) and the larvae are relatively deep-bodied at the cleithrum (30% and 28% SL.). They have a typically scombrid appearance (Wollam, 1970) even at these small sizes and a characteristically high number of myomeres as mentioned above. Differences in lower jaw pigment (lateral dentary compared to mid-ventral) between the two species were noted by Wollam (1970) in larvae> 3 mm, but he stated that the presence of the mid-ventral melanophore of S. macu/atus was variable. This was found to be a constant feature in the larvae we examined. Wollam (1970) did not note the differences in midbrain, hindbrain, and nape pigment described above. Knowledge of these pigment differences in the jaw, head, and nape regions allows for ease of separation of the two species, even if specimens are badly damaged, including those with damaged heads as long as the melanistic pigment has not completely faded or been eroded.
